Study design: Cross-sectional survey. Objectives: To investigate the prevalence of suicidal ideation and attempt in Korean persons with spinal cord injury (SCI) and the factors related with suicidal ideation in comparison with a control group (CG). Settings: Community-dwelling persons with chronic SCI in Korea. Methods: A total of 382 persons with chronic SCI and 1104 able-bodied persons randomly selected from the general population and matched for age, sex and education level were compared. Suicidal ideation and attempt were recorded positive if the subjects had that experience during the past year. Psychosocial variables and injury-related factors were also evaluated. Results: Suicidal ideation was found in 34.8% (127/365) of SCI persons and 10.4% (115/1104) in the CG (Po0.001). The rate of suicidal attempt among those with suicidal ideation was 17.3% (22/127) in SCI and 8.7% (10/115) in CG (P ¼ 0.048). Multiple logistic regression revealed that SCI itself (odds ratio (OR) 2.865) was a significant risk factor of suicidal ideation. However, completeness of injury and injury level were not significantly associated with suicidal ideation. Depressive mood (OR 11.194 Kishi et al. 4 found that 7.3% of patients with acute medical illness and 11.7% of acute SCI persons had clinically significant suicidal ideation and that suicidal ideation occurred mostly among patients with depressive mood.
INTRODUCTION
Suicidal risk is known to be greater in persons with spinal cord injury (SCI). 1 DeVivo et al. 2 reported that mortality due to suicide is 4.9 times higher in SCI persons compared with the general population. Hartkopp et al. 3 also demonstrated that the total suicide rate among individuals with SCI was nearly five times greater than general population. Kishi et al. 4 found that 7.3% of patients with acute medical illness and 11.7% of acute SCI persons had clinically significant suicidal ideation and that suicidal ideation occurred mostly among patients with depressive mood.
Psychosocial adjustment difficulties are known to be closely related to suicide in the SCI population. Hartkopp et al. 3 reported that suicide rate in their group of marginally disabled persons with SCI was nearly twice as high as those with functionally complete tetraplegia. This suggests that psychosocial adjustment is related to degree of physical impairment.
The prevalence of suicidality and related factors can differ according to specific racial or cultural groups. For example, suicide is an urgent health issue in Korea with the rate of suicide increasing rapidly. 5 However, data regarding suicidality of SCI persons in nonwestern cultures are still lacking.
This study was conducted to reveal the prevalence of suicidal ideation and attempt in community-dwelling SCI persons in Korea.
A further aim was to investigate the psychosocial and injury-related variables that could affect suicidal ideation, in comparison with an age, gender and educational level-matched non-SCI control group (CG) with consideration of the social setting and culture. We hypothesized that psychological factors would be closely related with suicidal ideation in SCI persons. To our knowledge, this is the first study to compare the rate of suicidal ideation in chronic SCI persons with the CG.
MATERIALS AND METHODS Subjects
Subjects were members of the Korea Spinal Cord Injury Association (KSCIA). KSCIA is a non-government, non-profit organization (www.kscia.org). It is the only organization in Korea that was established to enhance the rights of SCI persons and is led by SCI persons themselves. Inclusion criteria were SCI persons aged X20 years with post-injury duration of 41 year. A total of 382 subjects volunteered to participate in this survey. Fourteen subjects with incomplete data for education level were excluded from the analysis to perform CG matching. The resulting 368 subjects comprised the SCI group. The CG comprised of non-SCI subjects extracted from the database of 'The Fourth Korea National Health and Nutrition Examination Survey (KNHNES) 2009' performed on 10 914 persons in the general population. KNHNES is a survey conducted by the Korean government every year on 20 randomly selected households in each of the 192 areas nationwide. The survey focuses on health state such as obesity, hypertension and diabetes mellitus, health behaviors such as drinking and smoking and also nutritional status. From this database, 1104 (1:3) subjects were chosen randomly, matched for age, gender and education level. We certify that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during the course of this research. This study was approved by the Institutional Review Board of Seoul National University Bundang Hospital (B-1109/135-010).
Development of questionnaire
A questionnaire based on the KNHNES 2009 was developed to investigate factors related to suicidal ideation among persons with SCI. Self-reported suicidal ideation and attempt were indicated if subjects had experienced these issues during the past year. Survey items reflecting demographic characteristics, social and economic status and physical and psychological conditions were selected from the KNHNES to secure comparability. This included gender, age and education level classified into three categories: elementary school or lower, middle to high school, and college or higher. Data relating to social and economic status, numbers of the family members living together, marital status, monthly income, home ownership and financial support (provided by the government or insurance) was also obtained. Physical and psychological conditions were assessed using a five-level rating scale for self-perceived health status (very good, good, normal, poor, very poor) and subjective body image (very skinny, skinny, normal, fat, very fat). Stress level encountered in daily life was assessed using a four-point scale (very low, low, high, very high). Characteristics of alcohol dependence was assessed by frequency of drinking, excessive drinking, uncontrolled drinking and drinking up to the point to affect their normal life on a five-level scale (none, less than once a month, once a month, once a week, almost every day). Abdominal obesity was measured by abdominal circumference, with threshold value of 90 cm in men and 85 cm in women. 6 Depressive mood was defined as having feelings of sadness or despair affecting their daily lives in X2 consecutive weeks during the past year. Additionally, age at the onset of SCI, motor completeness of the injury, injury level (tetraplegia or paraplegia) and duration since injury was included.
Survey
Following the development of the questionnaire, survey items were given to a convenience sample of 10 SCI persons to ensure readability and comprehension of the questions. One investigator from each chapter of KSCIA, a total of 13 investigators, were recruited for the survey. Each investigator received 8 h of training before visiting the homes of participants in the SCI group.
Statistical analysis
Descriptive statistical analyses were performed to calculate the distribution of each factor in both the groups. The chi-square test was used to compare categorical data between the CG and the SCI group. The chi-square test was also used to test the independence between each factor and suicidal ideation, separately in both the CG and SCI groups. Multiple logistic regression for all the subjects, and also only for the SCI group, was performed to investigate significant factors related with suicidal ideation. All statistical analyses were carried out with SPSS 19.0 (SPSS Inc., Chicago, IL, USA).
RESULTS
Characteristics of the subjects in the CG and SCI group are shown in Table 1 . In the SCI group, traumatic SCI consisted of 92.2% (333/ 361), compared with 7.8% (28/361) for non-traumatic injury. The proportion of motor complete (American Spinal Injury Association (ASIA) Impairment Scale (AIS) A, B) and motor incomplete injury (AIS C, D) was 61.9% (223/360) and 38.1% (137/360), respectively, and the proportion of tetraplegia and paraplegia was 38.3% (138/360) and 61.7% (222/360), respectively. Time since injury was 13.80±8.55 years and the mean age at injury was 31.54 ± 10.17 years.
Prevalence of suicidal ideation in the SCI group was 34.8% (127/365) while it was 10.4% (115/1104) in the CG group (Po0.001). Among The factors significantly related to suicidal ideation in both the groups were female gender, high stress level in daily lives, poor selfperceived health state, alcohol dependence affecting normal life and depressive mood (Po0.05). Low education level, o6 h of sleep a day, divorced marriage status, poor familial property and income were significantly related to suicidal ideation in only the SCI group (Po0.05). In the SCI group, the proportion of persons with suicidal ideation did not significantly differ according to the completeness of injury (complete: 35.1%, incomplete: 32.6%, P ¼ 0.623) and the level of injury (tetraplegia: 38.7%, paraplegia: 31.4%, P ¼ 0.156). Cause of injury, passed time since injury and age at injury were not significantly related to suicidal ideation (data are not shown). In comparison, single marriage status, low abdominal circumference, low monthly income, unemployment and ownership of a house were significantly related to suicidal ideation in the CG group (Po0.05, Table 2 ). Age, living alone and subjective body image did not show significant relation with suicidal ideation (data are not shown).
Multiple logistic regression analysis for the whole sample (both the SCI and CG groups) revealed that depressive mood (odds ratio (OR) 6.284), SCI (OR 2.865), female gender (OR 2.285), very poor selfperceived health status (OR 4.855) and high stress levels (OR 3.741) were significant predictors of suicidal ideation (predictive percentage 86.8%, Po0.05, Table 3 ). Depressive mood and female gender were significant risk factors in multiple logistic regression for the SCI group. The OR for depressive mood was 11.194 (confidence interval (CI) 6.507-19.255, Po0.001) and the OR for female gender was 3.706 (CI 1.857-7.396, Po0.001), with a predictive percentage of 77.5%.
DISCUSSION
In this sample, 34.8% of individuals with chronic SCI reported having experienced suicidal ideation during the past year. This was 43 times than that of the CG, 10.4%. The rate of suicidal attempt among the persons with suicidal ideation was significantly higher in the SCI group (17.3%) compared with the CG (8.7%), as was the overall rate of suicidal attempt. Results also indicated that SCI itself is a significant risk factor of suicidal ideation (OR 2.865). Depressive mood (OR 11.194 ) and female gender (OR 3.706) were also revealed as significant risk factors of suicidal ideation in the SCI group.
It is difficult to determine whether the rate of suicidal ideation is significantly higher in the Korean SCI population compared with other countries, particularly given that previous studies have primarily focused on suicide as the cause of death or SCI due to attempted suicide. 7, 8 In comparison, the rate of suicidal ideation in this study was assessed by experience of the suicidal idea during the past year. Kishi et al. 9 investigated on cross-sectional prevalence of suicidal ideation within 2 weeks before interview during subacute-to-chronic spinal rehabilitation, which is also hard to directly compare with this community-based sample. However, it seems definite that the rate of suicidal ideation is significantly higher than that of the age-, genderand education level-matched non-SCI population (CG), because we secured comparability by using the same question to investigate suicidal ideation for both the groups.
As described previously, the survey questions for SCI persons was developed as to match the annual national public survey for comparability. Twelve-month suicidal ideation and attempt are variables that were used for the KNHNES in Korea as well as National Comorbidity Survey Replication (NCS-R) in US. 10 Variables such as depressive mood, subjective body image and stress in daily lives were also assessed by asking the prevalence within 1 year or rating psychological state of regular days, not on the day of survey.
Although it is difficult to simply compare the rate of suicidal ideation with other studies, which have focused on lifetime prevalence or the rate at the time of investigation, 4, 9, 11 analyzing the relationship between psychiatric or social parameters among the subjects, as done in this study, is still clinically meaningful. Consistent with other studies, we found that depressive mood is significantly related with suicidal ideation in both the SCI and CG groups. 12 The results also suggest that SCI has an additive effect on suicidal ideation in coexistence with depressive mood. Although associated factors such as low education level, marital status, low socioeconomic state and sleep deprivation were not selected as risk factors in the regression analysis, we can infer that these factors could have acted as co-factors with depressive mood. Indeed, several studies have demonstrated that low education level, unemployment and lower socioeconomic status are significant risk factors of depression in SCI patients. [13] [14] [15] This study also revealed that female gender, low education level, marital status (single in the CG and divorced state in the SCI group), high stress level in daily lives, poor self-perceived health state and alcohol dependence affecting normal life were significantly related with suicidal ideation in both the CG and SCI groups. In the CG, low monthly income, unemployment and no possession of own house were all significantly related with suicidal ideation, but in the SCI group, only receiving partial financial support from the government, which means that total familial income level is lower than the minimum cost of living, was significantly related. It appears that in general population individual financial or economic problems contribute to the development of suicidal ideation, whereaas in the SCI population, the overall familial financial state affect the suicidal thought. Many other studies also support that unemployment, low job compatibility, unmarried state, absence of stress reduction technique, female gender, low education level, childhood trauma, previous mental disorder, poor self-perceived health state, financial strain and poor social support are risk factors of suicide in general population. 12, [16] [17] [18] But Almeida et al. 18 insisted that male gender and higher education level were independently associated with suicidal ideation, which is opposite to our study.
In all the analyses, the level and motor completeness of injury did not have significant association with suicidal ideation. However, the level of injury was significantly related with depressive mood (P ¼ 0.007). It appears that the characteristics of the injury itself are not important in arousal of suicidal behaviors. This result concurs with the study of Hartkopp et al., 3 which reported no difference in suicide rate regarding functional group or level of the lesion.
There are several limitations in this study. First, the data were based on self-report and not on clinician-based ratings. In particular, medical records were not available for subjects, hence the selfreported information on level or motor completeness of the injury may have been inaccurate in some cases. Second, the questionnaire was purposely designed for the study, hence some categories such as suicidal ideation and depressive mood were not based on standard assessment tools. Furthermore, the survey item used to assess depressive mood (for example, having feelings of sadness or despair affecting their daily lives in consecutive X2 weeks during the past year) comprised just one of the main criteria for major depressive disorder in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition. 19 As such, depression measured by a standardized tool and depressive mood as measured in this study may each have a different influence on suicidal ideation. Third, the subjects of this study may have had better psychosocial adjustment than the general Korean SCI population due to sampling bias, given that all SCI subjects had been recruited from an internet database.
CONCLUSION
Suicidal ideation was more frequent among Korean persons with SCI compared with a CG, and closely related to psychosocial adjustment. Moreover, suicidal ideation was not significantly related to the level or completeness of injury. The findings suggest that screening for suicidal ideation and psychosocial interventions regardless of injury severity would be necessary to prevent suicide in persons with SCI. Further research on suicidality in the SCI population, utilizing standardized medical assessment and examining the efficacy of preventive interventions, will help to properly manage psychosocial problems.
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